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1. Record of Revision

M —

Rev Issued Date Description Editor

1.0 2017.08.02 First Release. Jack Guo
2.0 2015.07.29 Update FPC Rich Liang
3.0 2015.09.20 Update FPC Rich Liang
4.0 2015.10.24 Update spec Rich Liang
5.0 2016.10.20 Update P&N Jack Guo
6.0 2018.02.05 Update Absolute Maximum Rating Jack Guo

&lInterface Timing.
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2. General Specifications

Feature Spec
Size 3.5 inch
Resolution 320(horizontal)*240(Vertical)
Interface 24bit-RGB
Connect type Connector
Color Depth 16.7M
- Technology type a-Si
Characteristics  I'5 el pitch (mm) 0.219%0.219
Pixel Configuration R.G.B.Stripe
Display Mode Normally White
Driver IC HX8238D
Viewing Direction 12 O’clock
Gray Inversion Direction 6 O’clock
LCM (W x H x D) (mm) 76.90*63.90*3.26
Mechanical Active Area(mm) 70.08"52.56
Weight (9) TBD
LED Numbers 6 LEDs

Note 1: Requirements on Environmental Protection: RoHs

Note 2: LCM weight tolerance: +/- 5%
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3. Input/Output Terminals

No. Symbol Description

1-2 VBL- Backlight LED Cathode

3-4 VBL+ Backlight LED Anode.

5 Y1 Touch panel up side

6 X1 Touch panel right side

7 NC -

8 RESET Reset Signal pin (“Low” is enable)
9 SPENB Chip select

10 SPCK Serial Clock.

11 SPDA Serial Data

12-19 BO~B7 Data bus

20-27 | GO~G7 Data bus

28-35 | RO~R7 Data bus

36 HSYNC Line Synchronous Signal

37 VSYNC Frame Synchronous Signal

38 DOTCLK Dot-clock signal and oscillator source
39-40 | NC -

41-42 | VCI Power supply for logic operation
43 Y2 Touch panel bottom side

44 X2 Touch panel left side

45-47 | NC -

48 IF2 Control the input data format

49 IF1 Control the input data format

50 IFO Control the input data format

51 NC -

52 DEN Display enable signal

53-54 GND System Ground

4. Absolute Maximum Rating

Item Symbol MIN Typ MAX Unit Remark
Supply Voltage VCI -0.3 - 3.6 Vv -
Current Drain Per Pin
Excluding VDD and VSS | ; 25 ; mA ;
Operating Temperature Toprr -20 - 70 T
Storage Temperature Tstc -30 - 80 T
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5. Timing characteristics

5.1 ELECTRICAL CHARACTERISTICS

Item Symbol MIN TYP MAX Unit | Remark
Supply Voltage Va 2.5 33 3.6 \%
Input Signal Low Leve Vi GND - 0.1x VCI \Y%
Voltage High Level Vin 0.8x VCI - VCI \Y
Output Signal Low Leve VoL 0 - 0.2*VCI A%
Voltage High Level Vou 0.8*VCI - VCI \%
5.2 LED Driving Conditions
Item Symbol | MIN | TYP |[MAX| Unit | Remark
Forward Current Ir - 20 - mA
Forward Voltage VE 18.6 192 |198| V
Backlight Power consumption WsL - 0.384 - W
LED Lifetime - 30000 - Hrs

Note 1: Each LED: IF =20 mA, VF =3.2+/0.2V.

Note 2: Optical performance should be evaluated at Ta=25°C only.

Note 3: If LED is driven by high current, high ambient temperature & humidity condition. The life
Time of LED will be reduced. Operating life means brightness goes down to 50% initial brightness.
Typical operating life time is estimated data.

A~ »» b oK

CURRENT TF=20mA

Figure: LED connection of backlight(Constant Current)
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5.3 Block Diagram

R(0:7),G(0:7),
LCD Panel e BOJ)HSNY
i i SN,CLK, DEN RGB
—
Source+Gate Driver i
: iISPCK,SPDA,Reset Control
3.5inch ESENB E §igna|
320(RGB )*240 | P input
! VDD,GND c
Grayscalel < ’ Power
i Manipulation VCOM | !
i |Voltage
BLU VLED+,VLED-
— BLU

Page7 of 31



¥

cotecH CDTech(H.K.)Electronics Limited

— & il —

6 Interface Timing

6.1 AC Electrical Characteristics

AC characteristics

(Unless otherwise specified, Voltage Referenced to Vss, Vooio= 2.2V, Ta= 257)

i o t'.'sys ...i L tvs:.rh ..i
Fion L] ™ L]
—\ a a
VSYNC : | /
i I {hsys i thsyh !
HSYNC | \ | /
—» . | 5

Pixel

data

tRES

"ql I/
50% | I 50%

|
—® >1{0us |I*—
I [
Figure 12. 1: Pixel timing
Tt Min. Typ. Max. =
st stics Symbol —7 P | 8bit | 24-bit | B-bit | 24bit | Bbit b
DOTCLK Freguency fDOTCLK - - 6.5 19.5 10 30 MHz
DOTCLK Period tDOTCLK 100 33.3 154 513 - - ns
Vertical Sync Setup Time twsys 20 10 - - - - ns
Vertical Sync Hold Time tvsyh 20 10 - - - - ns
Horzontal Sync Setup Time thsys 20 10 - - - - ns
Horizontal Sync Hold Time thsyh 20 10 - - - - ns
Phase difference of Sync
Signal Falling Edge y thv 1 . 240 tDOTCLK
DOTCLK Low Period tCKL 50 15 - - - - ns
DOTCLK High Period tCKH 50 15 - - - - ns
Data Setup Time tds 12 10 - - - - ns
Data hold Time tdh 12 10 - - - - ns
Reset pulse width tRES 10 - - us

Note: External clock source must be provided to DOTCLK pin of HX8238-D. The driver will not operate if absent of the

clocking signal.
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H oo 408
tuer - 68 H ose= 320 : ther 20
DOTCLK j I ------ I | | ----- | | ------ j | | I
HSYNG | // J /"
/
Pixel Data Bl 00 | D1 |—— |D317 D318| D319 il
{a) Hornizontal Data Transaction Timing
V eyew= 262 Lines
tver= 18
"
’ 74
VSYNC
V puse= 240 Lines tFr = 4
s -
HSYNC | | | | | ________________ | ’ | | J_ {/
LineQ Line 239
{b) Vertical Data Transaetion Timing
Figure 12. 2: Data transaction timing in parallel RGB (24-bit).interface (SYNC mode)
i Min. Typ. Max. :
Shimsctorics Symbol 575t | 8bit | 24-bit | 8bit | 24bit| 8w e
DOTCLK Freguency fDOTCLK - - 6.5 195 10 30 MHz
DOTCLK Period tDOTCLK 100 333 154 83 : - ns
Horizontal Frequency (Line) H - 14.9 2235 KHz
Vertical Frequency (Refresh) v - 60 a0 Hz
Honzontal Back Porch tHBFP , o’ 68 204 & - tDOTCLK
Horizontal Front Porch tHFP - - 20 60 g - tDOTCLK
Horizontal Data Start Point tHBP " - 68 204 = . tDOTCLK
Harizontal Blanking Period tHBP + tHFP 52 146 88 264 180 960 tDOTCLK
Horzontal Display Area HDISP - - 320 960 - - tDOTCLK
Haorizontal Cycle Hcycle 372 1106 408 1224 500 1920 tDOTCLK
Vertical Back Parch VBP = 18 - Lines
Vertical Front Parch tVEP - 4 = Lines
Vertical Data Start Point {VBP - 18 = Lines
s 2 NTSC 10 22 47
\F’,’Zﬁgﬁ' Ragking —par tVBP + tVFP 20 33 120 Lines
PAL 12 25 112
g . NTSC 240
Ifergca' S TRAL VDISP - J80(PALMI=0) : Lines
PAL 288(PALM=1)
: NTSC 250 262 287 ]
Vertical Cycl Veyel L
ertical Cycle SAL cycle 300 313 00 ines
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' H oo =1224
b T 204 Howse = 960 P otuee T B0
DOTCLK | | ------ | | | —————— | | samas | | |
HSYNC // J //
/f
Pixel Data Dummy oo ‘ D | """" |DS5_"|D933 be3s Dummy
(1) Honizontal Data Tranzaction Timing
v cycs = 262 LI‘_I:IE
tver = 18
-
’ S £
VSYNC
Viige = 240 Lines tvre = 4
:
HSYNC L 4] ] & AR .
Lin 0 Lin 333

=

(21 Vertical Data Trangaction Timing

Figure 12. 3: Data transaction timing in serial RGB (8-bit) interface (SYNC mode)

s Min. Typ. Max. :
Serafic Ryl 54w | 55% | 24bk | 5br | 2abi | 5bw Host
DOTCLK Frequency fDOTCEK - - 65 195 10 30 MHz
DOTCLK Period tDOTCLK 100 333 154 51.3 - - ns
Horizontal Blanking Period tHBP + tHFP 52 146 a8 264 180 960 tDOTCLK
Honzontal Display Area HDISP - - 320 960 - - tDOTCLK
Horizontal Cycle Hcycle 372 1106 408 1224 500 1920 tDOTCLK
Vertical Blanking Period WBP + tVFP 2 - 47 Lines
Vertical Display Area VDISP - 240 - Lines
Vertical Cycle Vcycle 242 - 287 Lines
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e 1 Period (1 Frame)
:» Dummy Enable
i 240H ; 2H "~ 47H

iJL ;:::;:?"; | m

DATA[23:0]

1 Horizontal Period S
320 dotclk . 52~ 180 dotclk |
(LA T
DEN A
DATARZ30] 1|23 318 319 320; 1

Valid Data transfer ar=a

Figure 12. 4: Signal timing in DE only mode

i /
SR

VSYNC i /
Color «_i_a,
g 262k color mode {,_|__,> 8 color mode <_I_Ei 262k color mode

MNote: The color mode conversion starts at the first falling edge of VSYNC after stage change of CM.
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SEL[Z0] =100, NTSCYPAL

Hiylo= 1560

HSYNC

DOTCLK J_ _|_|_|_|_|_|_|_M

RRT Invalid Data e Y vi X ewt ) vz Y {caa0y v530 (ceazo) Y40 Y Invalid Data

le——ty e = HERIG 4+ S TR0} | Hyysr = 1280

SEL[2(] = 101, NTSC

HSYHC

DOTCLK
i
RROF Invalid Data ¥ ocr Y ovi Woem Y v ) s ) vaio Yoeasny vizo Invalid Data

ety = HEPER 0 *4+S TR 04 I Heizp = 1440

SELE=0] = 104, PAL

Hepeie= 1728
HSYNC
DOTCLK " -
il N
RR[F0 Invalid Data Invvalid Data

ety = HEPEBO 4+ S TP 0 I Hyyzp = 1440

SELP= =110, NTSC

He o= 1716
HSYNC
DOTCLK
i it
RR[T0f Invalid Data ) T\\itf w2 cmﬁu&-"wx ¥7200 . Inwalid Data

i e =HE PO 4+S TR 0 | Hpsr = 14400

SEL[20] = 110, PAL

He o= 1728

HSYNC

DOTCLK 2
RRI704 Invalid Data ¥ oest ) vt} e ) vz ) {cbas0 ) 719 Y CAE0 Y Y720 ¥ Invalid Data

———ti o = HEP[ERD S TP 0 |

e = 144

SEL[Z0 =111, NTSC/PAL

Hcio= 1560

HEYNG

DOTCLK - )

RRTO Invalid Data bt ) vi Y ed X L‘;—{cm&n}fwaa"{ CAa20 Y YE4D i Invalid Data

le——ty o = HEP[E Ol 4+ S TR 10f Hys = 1280
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SELE=0] = 100~ 111, NT50

EVEN Figld

QDD Field

00D Field

— $n=VBPE— =

EVEN Figld

o
£l
o

"WEYNC

[F64 [ 365 [ 766 [ 38

RR[0]

ety = VBRG] + 1

e N8 I S I O A A M O E A AR A QR K AN

Zoe [ 260 [ 2]

[ZEE [ZEE [ JBT T OR8] s [ 524 [ B35
oozl oz ..

SELE=0] = 100™ 111, PAL, PAI M=t

EVEN

" Field
WSYNG

QDD Field:

[T1 ST 4TS5 TETT]
:
RR[7.0] i byae=VBP[RN
1
ann
~ Field
VYN

EVEN Figld

b |
e |

T

B3 1314

RR7O]

S TIE AT T HET318 ]

e e=VEPE A ———— =

SEL[Z0] =100 111, PAL, PALM=1

CVEN

" Field
WEYNC

00D Field:

1
[(ZITBETATE] .
1
1
EIC D pipin
EVEN Figld

[T 7 I T4 TE[ETT]
!
RR[7:0] ! #ynm=VBP[R
1
o ]n]n]
" Field
SEYHC

-5 EN L

RRTO]

e[ [T [ 3R [ 315

e =BR[] —————— =
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EELE) = 040 WTEDPAL

1 0 I 1 ) - S Y I A N O S I ([ 1 v [
BRI Y ED B Y ED EED ED & EDELE CED D N D 2 T (T

= HEFER T o Fho = 1228

Hio= 15

BELED =011, NTEC

S S0 I S I I A
nﬂm_’, oo % oo ¥ EAV b realb) Bales Fr W oo W oo W saw ¥ oe Yo YWed W v ) DY G €D R D O O

fn ™ HEFIBOP S STF] 0 Sy 1440

Hiim 171

SELEO =011, PAL

1 Y S I B B o U o gy i o o ko i

b = HEFIBIR A+ SR 0} g = 1440

™ T2
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SEL[2:0] =010, 011, NTSC (F=0 & ODD field. F=1 & EVEN field)

H
BEEARS TTZT3TAT5] (B Z [ B EE5E]
F
tier = VBP[E0]
RR7-0] |E185 =] o0 |
Fo_ 1 ]

ter = WVBP[E0]
RRL7]

SEL[2:0] =010, 011, PAL. PALM=0 (F=0 & QDD field, F=1 & EVEN field)

H LN nnnnfnmnmnimnl nnnnnnnnimn.
EREEGIEAGSRSeAESS T T2 7Ty 00000 7 [T A [ 62T 82930
v |
F
RR[7-0] tuss = VBP[B:(] OODZDE09E
H L nnfrrnmnmfniml mrrnnmnnnniimn.
CEEEREREEEUE R EEEEEs
v |
F
AR tves = VBPISA] + 1 {DLIDZIDC
SEL[2:0] =010, 011, PAL, PALM=1 (F=0 & ODD field. F=1 & EVEN field)
H L nnftrmmnmfiml mrrnnmnnnniimn.
FEFEETEEEEEEES T T2 T ] 0000 AR P PP A SRR
v
F
tvar = VBPIG0]
RR[7:0] [p=spespizdpisdposibizeg [0 0| O] = 0 o o
H LI nnfnmninim/ M I nmnimnin_
EsDEE e e e s e a s [ e i) ki KR Kk [ERUERY [EEw
F
ber = VBP[E:0] + 1
RR[7-0] [pr=presheeromsm ey | [0 0 [ 2 o o
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|
Vpoio ’1 1ns
—-! fo—
]
Ve — /»10us
RESB A =10us
SPI / SPI accessing ;}f
SHUT A
tp-shut
DOTCLK
Tclk-shut

HSYNG T NIMIIIHWWIWHIIMWHHWHWHMMHMMHWWMMWHWWMWMWWNIHUHHM |
VSYNC |_ | | ‘ ‘ \(_ / _; |

1st  2nd  13rd  "Mth . Sth 1]

[T

i

WCIX2

VLCDG3

VCIM

VGH ( 7

VGL

Gate/POL/PWM (If PWM.turn-on) /

SOUT (S07S959) ! Black Pattern

Normal Display

tshut-on

Figure 12. 10: Power up sequence

L. Spec. .

Characteristics Symbol Nin. = Max. Unit
VCI / VDDIO on to falling edge of 3 ’
SHUT tp-shut | - - Hs
DOTCLK to falling edge of SHUT Eﬂgﬂﬁ? 1 ; - clk
Falling edge of SHUT to display start
-1 line: 408 clk tshut-on ;
-1 frame- 262 line (Note 2) - - = Heine
-DOTCLK = 6.5MHz

Note: (1) It is necessary to input DOTCLK befare the falling edge of SHUT.

(2) Display starts at 14th falling edge of YSTNC after the falling edge of SHUT. The display starts at the falling
edge of VSYNC which is determined by BLT[1:0] of R04h.
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Vel 1=10us

SPI SPI accessin

SHUT

DOTCLK

I

RN

VSYNC

/
HSYNC / IR
/

2nd

3

rd 4th

|

5th

I

AT

E:

011

VCIX2

VLCDE3

VCIM

VGH |

VGL

Gate/POL/PWMAIf PWM tuln-on)

SOUT (80~5959)

Elack Pattern

tshut-on

" Normal Display
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VDEIIO

VCI

RESB

SPI

SPI1 accessing

SHUT

|

DOTCLK

nsve [IIRIITELL

—————

X

|_| 1st

VSYNC H H

VCIX2

H 3rd

Ll 4th

\
i h5th

VLCD63

VCIM

= ————

VGH
VGL

Gate/POL/PWM
(If PWM turn-on)

!

—

T
H 2nd

- s

e e e

o e

/‘JGL discharge to ground

sSouUT

S0~S959 Normal Disp

LY
iﬂy )}(\ Black Pattern (for normally Black), or White Pattern {for normally White)

-

Tshut-off

Figure 12. 12: Power down sequence

:

Characteristics

Symbol

Spec.

Min.

Typ.

Max.

Unit

Rising-edge of SHUT to display off
-1 line: 408 clk

-1 frame: 262 line
-DOTCLK=6.5MHz

tshut-off

frame

Note: DOTCLK must be maintained at lease 6 frames after the rising edge of SHUT.

Display become off at the 6th falling edge of VSYNC after the rising edge of SHUT.
If RESET signal is necessary for power down, provide it after the 6-frames-cycle of the SHUT period.
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Vooio \_
Ve \
RESB \
AP[2:0]=000
sp] SPlacecessing ¥ ¥ 5Pl accessing ><
I
SHUT :
1
DOTCLK : __f\

HSYNG NlllﬂllllﬂllﬂllﬂlllﬂlﬂmlﬂNllllﬂII!INIHIUIHNIWWlﬂIIIU\HHIIHIIMllﬂﬂIIIMWMW[HWHWMWWWMWWWWMWF\_
VSYNCH H i |_|15t H 2nd Hm L L: Sth Usm \—

— - A
e

i
VCIX2 : i Rty Ty
' !
Y 7 % S Y 7 i b a
VLCD63 i i Floating ---
I
I |
VoM : | Py ___ooeoe
i s
I | Floaling = ~====—u___,
VGH :
]
VGL ! :/‘«"GL dizcharge to ground
T 1
1 ]
Gate/POL/PWM [ A
(If PWM turn-on) : : Y
SOuUT - ) : - !
S0™~S959 MNormal D|sp|ay i }i Black Patiern ffor niommally Black), or White Pattemn ifor normally White) b\
|
|

Tshut-off
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o Write SPI
First Transmission (Register)
CSB \ \/ﬁ\
~— tcss tesh |
2 3 4 5 6 7 8 9 1011 12 13 14 15 16 117 18 19 20 21 22 23 M
SCL | lj
ficlk == [* tsh
1 | I|'_" |
SDI I".l_tl‘.' 11 1 '-t D 0 RS RWDOD 0 0 o o o o 0 o of¥ af Yo o of
Second Transmission (Data )
CSB ﬁ\\ }ﬂ
fcsd | [
1 2 3 4 65 6 T 8 9 10 11/7% 13°14 016" 16 17 181920 21 22 23 24
ITUUU U UL AT L
Vi f \ E.2\ ! i [ J' | Il'_"I f
SDI '||ﬂ|'1 1 110D o;Rs\‘Rw B, By, D o/ g 1I|| ge=f 1 11 o of 1\ 0 b
| \ | L~ N\ Y Ll | \ | |
tds ™ |
_4 tdh

Note: The example writes “0x1264h” te register R28h.
SPID connected to V5S.

Figure 12:14: (a) SPI interface timing diagram & write SPl example
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e Read SPI

First Transmission (Register)

Y

% |
CSB \\

0 11 12 13 14 458 416 17 18 190 20 21 22 23 24

ﬂmmmmwmmmm iiji

Va1 A 1'.|.;. 0 RS RW O 0 O & @O o O 0 @ a.'l'un|'1'l,|n o0
sDI o 5 . |

Second Transmission (Data)

L)

\ ,.
CSB \

— = = J

0 41 12 13 14 15 46 1*. 18 18 20 21 22 23 24

w UV UL AR AR L

\ o /4 4 Ho a;ns A
I 1
1

] IH |
{ \ | i | \ { i
2o \.GD 0'1'.0 TR N I B A elm.lln &I;f

Note: The example Read "0x1264h" from register R28h.

Figure 12. 15: (b) SPI interface timing diagram & read SPIl example
—n-!t,:-q—
ECL :
|

!
1
I
|
| B
|
'

Figure 12. 16: Rising/Falling time

S Spec. .
Characteristics Symbol in. = M Unit
Serial Clock Frequency fclk - - 20 MHz
Serial Clock Cycle Time telk 50 - - ns
Clock Low Width tsl 25 - - ns
Clock High Width tsh 25 - - ns
Clock Rising Time trs - - 30 ns
Clock Falling Time tfl - - 30 ns
Chip Select Hold Time tcsh 10 - - ns
Chip Select High Delay Time tesd 20 - - ns
Data Setup Time tds ] - - ns
Data Hold Time tdh 10 - - ns
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6.2 DC Electrical Characteristics

DC characteristics

(Unless otherwise specified, Voltage Referenced to Vss, Vooio=22V, Ta=257)

=o Spec. .
Symbol Parameter Test condition T Teh o Unit
Voo System power supply pins of the Recommend Operating Voltage 18 i 250 v
logic block Possible Operating Voltage ) :
Vooio | Power supply pin of 1O pins Recommend Operating Voltage 18 i 36 v
Possible Operating Voltage ) )
Ve Booster Reference Supply Voltage | Recommend Operating Voltage 250r \ 16 v
Range Possible Operating Voltage VDDIO )
lojeap Sleep mode current - 3 50 - pA
lap Operating mode current VCI=3.3V - 10 12 mA
Vem Negative Vg Output Voltage No panel loading -¥Cli - -NCIH0T \'
Vena Vez primary booster efficiency!”! Ez gige\t,ﬁid:m% gﬁmfor Vee, 83 90 = 9%
No panel loading; 4x booster;
ITO for C‘:‘F’.— C‘!N. ch{z, VC| and 84 895 3 %
VCHS =10 Ohm
. : No panel loading; 5x booster,
Vi gg;esti’:‘ffag'é%“q%“p“‘ Voltage | 170 for Cye. Cow, Vieks, Vo'and 80 885 : %
VCHS =10 Chm
No panel loading; 6x booster;
ITO for C*{p, CYN. chg, VC| and Fe 80 % un
VCHS = 10.0hm
Var Gate driver Low Output Voltage - -Vey -5.1 Vi
Veowe | VCOM High Cutput Voltage = = - 554 Vi
VCDML VCOM Low OUT.pL.lt ‘-.-'Dltage = VC|M+D.5 = = Vi
Veoma | VCOM Amplitude - - - 6 vV
Vicoes | Vicosa Output Voltage - - = 557 Vi
S Micos: | Max. Source Voltage Vanation - 2 - 2 %
W oui Logic High Qutput Voltage lout = -100pA 0.9%ooio - Voo \i
Vo Source Output Voltage Deviation - - +20 - mv
Vos Source Output Voltage Offset r - - +30 mW
Vori Logic Low Qutput Voltage lout =100pA 0 - 0.1"Vooio vV
Vini Logic High Input voltage - 0.8Vobio - Vooio Vi
ViLs Logic Low Input voltage - 0 - 0.2Vopio vV
lon Logic High Output Current Source | V out = VDD — 0.4V 50 - - pA
lou Logic Low Output Current Drain Vout =04V - - -20 LA
| Logic Output Tri-state Current Drain| - 1 . 1 A
°= | Source H
Ly Logic Input Current = -1 - 1 PA
Ciy Logic Pins Input Capacitance - - 5 75 pF
Rzon Source drivers output resistance = = 1 = k()
Raon | Gate drivers output resistance - - 500 0 Q
Reon | VCOM output resistance = = 200 = Q

Note : (1) VCIX2 efficiency=VCIX2 / (2 x VCI) x 100%
(2) VGH efficiency=VGH / (VCI x n) x 100% (where n=booster factor)
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6.3 Serial interface

The SPI is available through the chip select line (CSB), serial transfer clock line
(SCK), serial data input (SDI), and serial data output (SDO).

The Driver IC recognizes the start of data transfer at the falling edge of CSB input to
initiate the transfer of start byte. It recognizes the end of data transfer at the rising
edge of CSB input. The Driver IC is selected when the 6-bit chip address in the start
byte transferred from the transmission device and the 6-bit device identification code
assigned to the Driver IC are compared and both 6-bit data correspond. The
identification code must be 011100(Primary SPI Register) or. 011101(Secondary SPI
Register). Two different chip addresses must be assigned. to the Driver IC because
the seventh bit of the start byte is assigned to a register selectbit (RS). When RS =0,
index register write or status read is executed. When the RS=1, instruction write. The
eighth bit of the start byte is to specify read or write (R/W bit). The data are received
when the R/W bit is 0, and are transmitted whenthe R/W bit is 1.

After receiving the start byte, the Driver IC. starts to transmit or receive data by byte.
The data transmission adopts a format by which the MSB is first transmitted (9th SCK
started). All Driver IC instructions consist of 16 bits.and they are executed internally
after two bytes are transmitted with the MSB first (IB15 to 0---9th ~24th SCK).

Transfer starts Transfer ends

CSB _\ an

2 Si/4ANY 6 7 859510 11 12 1314 1516 17 18 19 2021 2 23 24

o RITTLEITIIT—
SN R UA%XWW 2k el o e ) e >I

-

Device ID Index register setting/Instruction

'I oA 9N BT E 5,432"&0
|
Status read 5
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7 Optical Characteristics
Items Symbol |Condition| Min. | Typ. | Max. | Unit Remark Note
Response time  |Tr+Tf - 50 80 ms FIG.1 Note4
Contrast Ratio CR ) _ 350 | - ; FIG.2 Note1
Surface Lv | 0=0° | - |350| - |cdm2| FIG2 | Note2
luminance
Luminance va | 0=0° | 75 | 80 | - | % FIG2 | Note3
uniformity
NTSC - 0 =0° - 50 - % FIG.2 Note5
o1 - 65 - deg FIG.3
L 0 Os - 55 - deg FIG.3
Viewing angle o oL - 65 - deg FIG.3 Note6
Or - 65 - deg FIG.3
Red Rx 0.609(0.639|0.669| -
Ry ) =0° 0.314(0.344|0.374| -
Green | SX - 0.264|0.294 | 0.324 -
Chromaticit Gy @=0° [0.557|0.587|0.617| - FIG.2 Note5
y Bue | BX | o, [0102]0.132[0.162] - | CIE1931
By ) 0.106(0.136|0.166| -
. Wiy 0.282(0.312|0.342| -
White ™57, 0.319]0.349|0.379| -

Notel. Definition of contrast ratio
Contrast ratio(Cr) is defined mathematically by the following formula. For more information see FIG.2.

Luminance measured when LCD on the “White” state

Contrast ratio=
Luminance measured when LCD on the “Black” state

For contrast ratio, Surface Luminance, Luminance uniformity and CIE,the testing data is base on TOPCON’ s BM-5
or BM-7 photo detector or compatible.

Note2. Definition of surface luminance.

Surface luminance is the luminance with all pixels displaying white. For more information see FIG.2.

Lv = Average Surface Luminance with all white pixels(P1,P2,P3, ......, Pn)

Note3. Definition of luminance uniformity

The luminance uniformity in surface luminance is determined by measuring luminance at each test position 1
through n, and then dividing the maximum luminance of n points luminance by minimum luminance of n points
luminance.For more information see FIG.2.

YU Minimum surface luminance with all white pixels (P1,P2,P3......., Pn)
- Maximum surface luminance with all white pixels (P1,P2,P3,...... ,Pn)

Page24 of 31



cotecH CDTech(H.K.)Electronics Limited

— & i #—
Noted4. Definition of response time
The response time is defined as the LCD optical switching time interval between “White” state and
“Black’state.Rise time (Tr) is the time between photo detector output intensity changed from 90% to 10%. And
fall time (Tf) is the time between photo detector output intensity changed from 10% to 90%.
For additional information see FIG1.
NoteS. Definition of color chromaticity (CIE1931)
CIE (x,y) chromaticity,The x,y value is determined by screen active area center position P5.For more information
see FIG.2.
Note6. Definition of viewing angle
Viewing angle is the angle at which the contrast ratio is greater than 10. Angles are determined for the horizontal or
x axis and the vertical or y axis with respect to the z axis which is normal to the LCD surface. For more information
see FIG.3.
For viewing angle and response time testing, the testing data is base on Autronic-Melchers’ s ConoScope or DMS
series Instruments or compatible.

FIG.1.The definition of response Time

> Tr< —> e

100% '
D 90%

Optical
Respons

1%%

FIG.2. Measuring method for contrast ratio, surface luminance,

luminance uniformity, CIE (x,y) chromaticity

Size : S<5”(see Figure a)A: 5mm B : 5 mm
H,V : Active area

Light spot size @=5mm(BM-5) or @=7.7mm (BM-7)50cm distance or
compatible distance from the LCD surface to detector lens.

test spot position : see Figure a.
measurement instrument : TOPCON’s luminance meter BM-5 or
BM-7 or compatible (see Figure c).

Figure a
Size : 5°<(S<12.3"(see Figure b) H,V : Active area
Light spot size @=5mm(BM-5) or @=7.7mm (BM-7)50cm distance or H/S, cotumn
compatible distance from the LCD surface to detector lens.
test spot position : see Figure b. Y GI - (_.Ez 48]
measurement instrument : TOPCON’s luminance meter BM-5 or T 7 T
Row
o . .G_f)a ({;/P'a_
SRS SIS




cotecH CDTech(H.K.)Electronics Limited

— & il —

BM-7 or compatible (see Figure c).

BM-5/BM-7
FIELD=1" .
= Figure b
LCT El TE=LE i WODUILS
|
CEMTER OF THE SCREEN
Figure c
FIG.3.The definition of viewing angle
=0
Up 7
®=90 4
(12:00) "y

Left Right
®=180 ®=0
(9:00) (3:00)

Down

®=270

(6:00)
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8 Environmental / Reliability Tests

No Test Item Condition Remarks
. Note 1
1 g'ggr:t‘?g:]perat“re Ts= +70°C, 96hrs IEC60068-2-2,
P GB2423. 2-89
Low Temperature — o Note 2 IEC60068-2-1
2| Operation Ta=-20°C, 96hrs GB2423.1-89
High Temperature _ o IEC60068-2-2
3 | Storage Ta= +80°C, 120hrs GB2423. 2-89
Low Temperature — amo IEC60068-2-1
* | Storage Ta=-30°C, 120hrs GB/T2423.1-89
High Temperature & _ o 0 IEC60068-2-3
° | Humidity Storage Ta= +60°C, 90% RH max, 120 hours | 5 5453 3.2006
Start with cold
Thermal Shock -20°C 30 min ~ +70°C 30 min temperature, end with
6 (Non-operation) Change time: 5min, 30 Cycle high temperature
) ge fime. Smin, 3B LY IEC60068-2-14,
GB2423.22-87
, C=150pF, R=330 Q, 5 points/panel
, E:‘:g:;’r . Stalic | Air-+8KV, 5 times; Contact: +4KV, 5 IEC61000-4-2
© eratg)n) times; (Environment: 15°C ~ GB/T17626.2-1998
P 35°C, 30% ~ 60%, 86Kpa ~ 106Kpa)
Frequency range: 10~55Hz, Stroke:
8 Vibration 1.mm Sweep: 10Hz~55Hz~10Hz IEC60068-2-6
(Non-operation) 2 hours for each direction of X .Y. Z. GB/T2423.5-1995
(package condition)
9 | Shock (Non-operation) 60G 6ms, £+ X, tY ,+Z IEC60068-2-27
P 3 times for each direction GB/T2423.5-1995
Height: 80 cm, 1 corner, 3 edges, IEC60068-2-32
10| Package Drop Test 6 surfaces GB/T2423.8-1995

Note:1. Ts is the temperature of panel’s surface.
2. Ta is the ambient temperature of sample.

3. The size of sample is 5pcs.
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9 Mechanical Drawing

76,9%0.2

73,1KVA 1,9
N
o o 70,08 (LCD AA) 3,41 3.p6402
=
XXXXXKX (BL code)
. TAPE ok pindig
<
o
5 a , /
a a5 A 3.5 TET —H S035CQ35NS
o 2w 3204RGB#240 XKKKKKKX
0 5 n
0| ol
n|
=
Co t
o oo
H=1.2mm(max:
n
o
+H
o
)
B3 16,01
54 1
i 3#
27,5+0.1 33,39 .1 0,3+0.03 0,35 F).
s = 26,5%0.07
|
& & & & &
O ot ot ot ot ot ot O
LED CIRCUIT DIAGRAM
LCM NOTES: @ B L RLR INE
1. DISPLAY TYPE: 3.5 INCH TFT /TRANSMISSIVE RGS Interface CDTECH ARYIT R me_wm A q
2. BACKLIGHT: 6 CHIP WHITE LED, IN PARALLEL INTERFACE s n— CDTECH Electronics Limited
VF =19.240.6V;IF = 20mA FPC Connector
0.6ViIF = File NO: PART NO.
3. OPERATING TEMP: -20°C~+70°C (FH12:-845-0.58H) | 7. pwe-50350Q35NS S035CQ3ENS
4. STORAGE TEMP: -30°c~+80°C S e TSHEETOF
S5.LeDic: - VIEWING 12 O'clock Li Huang 2016.10.20 10 7 "
6.Luminance:350cd/m2(TYP) DIRECTION
7."( )'reference dimension."*"critical dimension oxxcr H 2016.10.20 TOLERANCE UNLESS
8 RoHS Compliant 20 2016.10.20 Update PIN oy  Huang 2016.10. SPEGIFIED 02
10 20161022 First issue . PROJECTION UNIT SCALE
6 O'clock
REV. DATE WODIFICATION DIRECTION 3rd ANGLE mm 7 141
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10 Packing
Packing Method
TBD
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11.Precautions for Use of LCD modules

11.1 Handling Precautions

11.1.1. The display panel is made of glass. Do not subject it to a mechanical shock by dropping it
from a high place, etc.

11.1.2. If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure
not to get any in your mouth, if the substance comes into contact with your skin or clothes, promptly
wash it off using soap and water.

11.1.3. Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.

11.1.4. The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.

11.1.5. If the display surface is contaminated, breathe on the surface and gently wipe it with a soft
dry cloth. If still not completely clear, moisten cloth with one of the following solvents:

— Isopropyl alcohol

— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not use
the following:

— Water

— Ketene

— Aromatic solvents

11.1.6. Do not attempt to disassemble the LCD Module.

11.1.7. If the logic circuit power is off, do not apply the input signals.

11.1.8. To prevent destruction of the elements by static electricity, be careful to maintain an

optimum work environment.

11.1.8.1. Be sure to ground the body when handling the LCD Modules.

11.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.

11.1.8.3. To reduce the amount of static electricity generated, do not conduct assembly and other

work under dry conditions.

11.1.8.4. The LCD Module is coated with a film to protect the display surface. Be care when

peeling off this protective film since static electricity may be generated.

11.2 Storage Precautions

11.2.1. When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.

11.2.2. The LCD modules should be stored under the storage temperature range If the LCD
modules will be stored for a long time, the recommend condition is:

Temperature : 0C ~ 40°C Relatively humidity: <80%

11.2.3. The LCD modules should be stored in the room without acid, alkali and harmful gas.
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11.3 Transportation Precautions

The LCD modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.
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